effects, which at least in the short term seem to benefit more from agricultural intensification than forestry activities, whose benefits might become more apparent over a longer time period. In conclusion we emphasize the need for moving towards longer term monitoring efforts, improving understandings of local dynamics of change, particularly at a regional rather than community level, and defining the most appropriate outcome variables and costeffective systems of data collection or optimization of existing datasets if we are to better capture the complex impacts of PFM initiatives worldwide.
Introduction
Participatory Forest Management (PFM) emerged in the late 1970s in response to the degradation of government owned forests, partly explained by inadequate financial and human resources, and in order to grant or devolve formal management rights to local communities (Arnold 2001) . PFM has been commonly built upon legal reforms establishing the foundations for forest rights devolution and benefit sharing, and it has been implemented by governments or non-governmental organisations, sometimes partnering with local communities. PFM has been considered critical to shift from top-down, government-based initiatives to community-led participatory forest management, with the aim to protect and improve forest quality and people's livelihoods.
In Tanzania, where this study is located, the Forest Act of 2002 allows two types of PFM. The first type is Joint Forest Management (JFM), which usually takes place within governmentowned forests and where management responsibilities are shared between government and communities. JFM has proved problematic due to the slow progress in agreeing benefit sharing terms between the government and collaborating communities. The second type is Participatory Forest Management (PFM), which takes place on village lands and where communities have the right to 100% of PFM benefits and are not obliged to share management responsibilities or returns with external actors such as local or national government. Community-based PFM covered 23.3% of Tanzania's forestland in 2012, involved 2285 villages (MNRT 2012) and it is the focus of this article.
Environmental measures of PFM success, such as basal area and timber volume, have been found to increase in Tanzanian PFM forests, whereas those under open access and state management experienced declines in both (Blomley et al. 2008) . It has also been found that community-based PFM can reduce illegal logging more significantly than JFM or government-centralised forest management, although its effectiveness in halting subsistence tree cutting can be equally limited (Persha and Blomley 2009) . A more recent impact evaluation of JFM across the country also suggests that JFM has not been effective in halting forest degradation and deforestation, but has slowed forest degradation when compared with forests without a management regime. The analysis reveals that the strongest positive impact of JFM has been on the creation of local governance institutions (Persha and Meshack 2016) .
Evidence of the social benefits of PFM in Tanzania, including JFM and community-based PFM, is somewhat less positive. Despite improvements in forest management institutions, there is typically low income from forest management due to lack of high value products, and even these small benefits are often captured disproportionately by elites (Meshack et al. 2006; Vyamana 2009 ), albeit exceptions have been documented (McDermott and Schreckenberg 2009 ). PFM schemes have involved opportunities and costs for communities, in terms of foregone forest use, transaction costs of deliberations, and institutional time commitments for forest management operations (Merger et al. 2012) . For the average villager, PFM might mean unwelcome additional work in return for often minimal benefits, at worst a situation that might only be sustained because it remains in the interest of the elite minority whose will prevails (Blomley and Ramadhani 2006) . Additionally, PFM has sometimes become the means through which local elites have reinforced their privileges and acquired (more) power, specifically through the administration of their participation in and the knowledge of PFM governance institutions for their own economic and political advantage (Green and Lund 2015) . This relative paucity of tangible livelihood benefits, coupled with the weak governance of what benefits there might be and who might reap those, poses a critical problem for the expansion and sustainability of PFM (Burgess et al. 2010; Mustalahti and Lund 2010; GrossCamp 2017) .
Understanding the impacts of PFM programs and projects has become even more critical with the advent of the international framework for Reducing Emissions from Deforestation and forest Degradation, and for the enhancement, sustainable management and conservation of forest stocks (REDD+), established under the auspices of the United Nations Framework
Convention on Climate Change (UNFCCC). REDD+ encourages countries in the global
South to re-organise their land-use and forest governance in order to reduce the sector's greenhouse gas emissions contributions. Until now, REDD+ has mobilized millions from donor countries through World Bank and UN dedicated platforms (e.g. the Forest Carbon Partnership Facility and the UN-REDD programme), as well as through bilateral agreements (e.g. Norway's International Climate and Forest Initiative (NICFI)) to support policies and implementation efforts in developing countries.
Tanzania started to prepare for REDD+, including the development of its national REDD+ strategy, in 2008, and it has since hosted eight pilot projects (Campese 2012) . Independent research in these projects points at shared concerns and challenges. Vatn et al. (2017) , for example, examine one pilot in the country's Morogoro region and highlight that building institutions to trade carbon is time-consuming and can only be inclusive and legitimate if properly designed. They argue that the latter was challenging because some resource users, particularly charcoal makers, considered the project detrimental to their interests and internal conflicts ensued as a result. Scheba and Rakotonarivo (2016) examine another project in the Lindi region and they also find that, despite well-intentioned NGO efforts for including all villagers in project development, conflicts emerged over the demarcation of village forest reserves, which changed existing resource access relations, and over the distribution of project economic revenues, which were perceived as unfair by some households. Khatun et al. (2015b) identify similar procedural and distributional concerns in four of the villages included in this article, and indicate the challenges that villagers face when trying to protect forests and secure "carbon stocks" against external actors and threats (Khatun, Corbera, and Ball 2016) .
The existence of such operational flaws, and the juxtaposition of REDD+ efforts with the formerly existing community-based PFM model, has led some critics to argue that PFM and REDD+ in Tanzania follow "the logic of the development and conservation industry more generally, which continuously produces and feeds off the development and testing of new policy models" (Lund et al. 2017, 133) . These models generate expectations about income gains and development that are almost never met.
This article contributes to these debates about the social impacts of PFM and the risks of using PFM as a platform for REDD+ implementation (Robinson et al. 2013 ) by analysing the impacts of a PFM/REDD+ pilot project on community-based forest governance and households' livelihoods, including households' income, assets, and their participation in and knowledge of project activities. The studied project combines PFM efforts with REDD+ preparedness finance in the district of Kilwa, south-eastern Tanzania. Our analysis encompasses four villages where PFM has been fully established, timber sold, and additional REDD+ activities have been conducted, and another five villages where PFM has not been established but REDD+ activities have started. We examine the project's impacts through an analysis of forest governance institutions and household conditions before-and-after project implementation, using nearby non-MCDI villages that have no PFM or REDD+ activities in place as a control group.
The remainder of this paper is organised as follows. Section two introduces the case study in greater detail and develops the methods and data analysis techniques used to evaluate the impact of the studied project on local forest governance and livelihoods. Section three presents the results organised around three main sections: the project's effects on forest governance at village level; on households' wealth indicators, particularly income and material assets, and on households' perceptions of project fairness, including participation in project activities, and distribution of project fees and related knowledge. Section four discusses the results, and section five concludes the article.
Case study and methods

Combining PFM and REDD+ in Kilwa, Tanzania
MCDI is a Tanzanian NGO that promotes the sustainable management of high-value timber trees, including the flagship East African Blackwood (Dalbergia melanoxylon, locally known as Mpingo), through community-based PFM village schemes across the Kilwa district, in the Lindi region (Map 1). Kilwa is one of the most densely forested districts in Tanzania (Khatun et al. 2015a ). In 2009, MCDI also started activities linked to a pilot REDD+ intervention, building on PFM institutions to generate carbon offsets through fire management (Khatun, Corbera, and Ball 2016) . MCDI is now active in ten villages and its objectives are to expand and improve PFM for sustainable forest management, generate new sources of income for communities and support villagers' development aspirations.
Map 1. Case study villages
Source: elaborated with cartographic data from GDAM and Digital Chart of the World repositories and georeferenced information provided by MCDI.
The MCDI project is built around three components. The first focuses on PFM development, which encompasses i) village meetings for the preparation of the PFM plan, which involves the approval of local forest management by-laws and defining boundaries of a Village Land Forest Reserve (VLFR), from which timber can be sustainably extracted, and ii) the setup of a Village Natural Resource Committee (VNRC), which complements the existing Village Council (VC) and acts as the overseeing authority of forest management rules and the conservation of the VLFR. The second component involves activities to obtain FSC certification and facilitation of logging and timber sales, with MCDI providing advice to village institutions on how to manage timber revenues fairly. As highlighted in Table 1 (column 7), only four villages have sold timber to date and the revenues generated were invested and distributed differently in each village. Some money was invested collectively on public health infrastructure, and the rest split across community and VNRC households for different purposes as decided by the -see (Khatun et al. 2015a ) for details on this issue-.
Finally, the third component, funded by NICFI between 2010 and 2015 as a REDD+ pilot scheme, has consisted of meetings and activities to request Free, Prior and Informed Consent (FPIC) and develop controlled early burning trials as activities to generate marketable carbon offsets certified through a Voluntary Carbon Standard methodology, and not yet sold. In the future, a share of the revenues generated by verified carbon offsets will be distributed to villages through their formal institutions, the VC and the VNRC. MCDI has rewarded households economically for their participation in each activity related to this component 1 .
The research presented in this article was developed across nine project and six control villages, respectively (Table 1) . Four of the nine project villages (hereafter referred as early entry villages) had benefited from timber sales in the years prior to the introduction of REDD+ activities (i.e. before 2010), and they had signed a REDD+ agreement with MCDI and piloted controlled early burning activities. The other five (hereafter referred as late entry villages) had signed the REDD+ agreement and developed controlled early burning activities but had not yet fully developed their PFM/FSC processes. Given these differences, it is important to understand, first, that early entry villages and their households have economically benefitted from MCDI activities more than late entry villages due to their access to both timber and REDD+ related project revenues and, second, that the relative impact of MCDI activities on households' income can vary significantly, since the flow of timber and (future) carbon revenue to the households is influenced by decisions made by village institutions, while flows derived from project activities depend on the household's effective access to the latter.
The six control villages were selected for the livelihood analysis, since they had no PFM or other REDD+ related efforts in place and they had no contact with MCDI or other forest management and conservation projects alike. Following consultation with MCDI staff with extensive local experience, the two most important criteria for selecting village controls were population size and proximity to the main highway to Dar es Salaam. Population size effects the demand pressure on forests as well as the dynamics of local self-organisation. Proximity to the highway also determines pressure on forests (via transport costs to market) and remoteness can be a determinant of poverty. 
Analysing MCDI outcomes
To analyse the project's expected changes in village forest governance, we drafted a set of governance criteria and questions with associated thresholds for scoring, and then validated them with a sample of elected authorities in both project and control villages in November 2010 (Table A in Supplementary Information). We held a focus group in each village to agree on a scoring for each governance criteria between November 2011 and February 2012. We repeated such exercise with the same participants in January-February 2014 (Table 1) . Before the first round, we invited village households to attend the focus group in advance, but only an average of 15 people showed up in the project villages. Among the participants, there were usually more men than women, and a few were always formal members of village institutions, such as the VNRC or the VC.
We acknowledge that the social composition of the focus groups can be seen as a caveat and as a limitation of our research, and we are thus aware that our governance-related findings should be treated with caution and better explored in the future. Given limited time and resources, we did not pursue the development of other focus groups, stratified according to gender, resource user groups, or involvement in village institutions, for example. However, as
our results below will demonstrate, the possible bias of our focus groups towards elites and people who were genuinely interested in the issues to be discussed during the focus group has not precluded us from collecting negative performance scores and critical reflections by participants about what works and what does not at village level.
During the focus groups, the governance criteria were introduced one at a time by the authors and by MCDI staff who were fluent in English and Swahili, and they were subsequently discussed at length. Participants were asked to reflect on performance in relation to each criterion and question, and a grade (+/~/-) was agreed according to indicated judgements and thresholds for each of these grades (Table A in Supplementary Information). Deliberations were rich and the process worked reasonably well, with little apparent problem of elite domination or misrepresentation. Overall, the process generated a simple qualitative grade for each question, which were then combined into an overall grade for the correspondent governance criteria (Table 2) .
To investigate the direct effects on households' income, the indirect effects on other wealth indicators and the level of knowledge about PFM and other project activities we used a household questionnaire. The household was the unit of study and we required two respondents for each questionnaire, a man and a woman. In most cases, this was husband and wife. The questionnaire was piloted first and deployed in November 2011 and February 2012, while the second round of data collection took place during the first half of 2014. Data were collected by a team of MCDI staff, who were trained by UEA staff before each round of data collection, and enumerators were fluent in both English and Swahili.
Before deploying the questionnaire, we classified all existing households in each village across three classes of wealth (ie. rich, medium, low wealth), according to their existing household assets and based on information provided by village authorities. We then randomly selected from each class of households in proportions that represented the profile for the village as a whole. We aimed for at least a 20% sample of households in each village, but
given budget constraints we introduced a maximum limit of 30 households for each village.
We surveyed a total of 452 households twice and findings should thus be treated with caution since our sample represents approximately only 10% of the possible sample.
The questionnaire collected data on the demographic and education profile of household members; housing conditions and durable assets; agricultural cultivation area and crop types; livestock assets; PFM and project activities' knowledge levels; and expenditure and income activities and amounts over the previous year, including agricultural and livestock sales and average forest product sales. Reported income and expenditure data were recorded in Tanzanian shillings and we adjusted 2014 data for inflation. We did so using Tanzania's Consumer Price Index for July 2011 (CPI index = 112.7) and March 2014 (CPI index = 149.49), a roughly 33% increase in prices in less than two years that is likely to have affected households in a range of ways. These dates were chosen because they were approximately in the middle of each data collection period. To adjust for inflation, we then multiplied 2014 income data by 112.7/149.49, i.e. 0.753.
Collected data were compiled in an Excel database and each household was coded to identify the village, the number and the wealth category it originally belonged to. In this way, we facilitated the pairing of households in the analysis of change between 2011 and 2014. The database was cleaned and analysed using STATA 12.1 to have a consistent account of the data management performed and use 95% confidence intervals throughout the analysis.
Following Hadi (1992 Hadi ( , 1994 2 , variable outliers were identified and not accounted for when distilling 'average' results for key variables. For example, the value of 'average total income' per village does not necessarily result from the sum of discrete income categories, such as 'subsistence crops income', 'cash crops income', 'forest products' income, since the outliers identified for each of these categories result in a different sample size to calculate sub-and total income averages.
When collecting data, we confronted a set of challenges and also made some adjustments.
First, we had several missing data for children and adults' age in both survey rounds which meant we could not calculate the household's dependency ratio, critical to assess if most dependent households were benefitting more or less than others from project activities.
However, we developed a 'modified dependency ratio' based on the number of adults fit to work and total number of members in the household, expressed as percentage. This provided us with key information on the pressure experienced by households to maintain their livelihoods, with lower ratios (e.g. <25%) reflecting a higher livelihood burden on adults fit to work than higher ones (e.g. >75%).
The 'housing quality index' was developed using a simple weighting scheme based on previous fieldwork knowledge. Therefore, 'grass walls' (1 point) were weighted lower than 'mud walls' (2 points) and this lower than 'brick walls' (3 point) and rendered 'cement walls' (4 points). The same logic was applied to floors, doors and roofs and their different possible configurations. The minimum index value was four points, and the maximum 11. The amount of durable assets in each household was a simple count variable, summing up the amount of observed assets present in each household. These included solar panels, cars, motorbikes, bicycles, televisions, radios, mobile phones or other goods worth more than a phone.
Collecting data on cultivated land proved challenging in the case of cashew-cultivating farmers because some would provide us with the number of cultivated trees and were unable to translate this into land area. Therefore, we applied a conversion factor from trees to acreage size based on recommended planting densities for southern Tanzania of 69 trees/ha, i.e.
approx. 28 trees/acre (Martin et al., 1997, p. 12) . We thus multiplied the number of trees noted by farmers by a factor of 0.0358.
2 Hadi proposes a series of steps to find outliers by calculating the Mahalanobis distance with respect to the mean or to a chosen "center" point. These distances follow a chi-square distribution which is used to test the hypothesis that certain observations might constitute outliers.
To discern the project's direct effect on income or durable assets, we estimated poisson (for durable goods) and OLS (for income and expenditure) 'difference-in-difference' models comparing households in project villages with controls. Difference in difference models allow to 'average out' time constant unobservable characteristics that might be influencing both the participation in the program or project and the outcome of interest (Donald and Lang 2007) .
Three dependent variables were used to investigate the possible effect of the MCDI project:
'total income'; 'total monthly expenditure' and 'total amount of durable assets'. For each dependent variable three different types of comparisons were made. In the first one, early entry and late entry villages were grouped together and compared against control villages. In the second analysis, control villages were dropped to compare early entry against late entry villages. Finally, in the third analysis, all villages were grouped together and compared.
We also added relevant control variables that we thought to be related to changes in our dependent variables and which would allow us to reduce potential biases in our 'differencein-difference' estimator. In this way, we hoped to get cleaner estimates of the changes in our dependent variables resulting from the MCDI project. These independent variables included:
'household size', 'modified dependency ratio', 'highest education level reported', 'total land acreage', 'number of fruit trees', 'number of livestock' and 'percentage of land used for sesame production', 'income from crops' and 'income from forest products'. We decided to report our results using bootstrapped standard errors (Efron and Tibshirani 1986) and to evaluate those based on the distribution of our empirical data -the results did not change using robust standard errors.
We found significant positive correlations at 95% confidence level between total land acreage and income, durable assets, the housing quality index and household size for 2011 and 2014 in both early and late entry villages, as well as for controls, except for the relationship between land acreage and household size in controls for 2011, which proved non-significant.
This demonstrates data consistency and suggests that improvements in these variables are related to each other with more or less intensity.
Results
Changes in forest governance at village level
Evidence gathered through the focus groups indicated that the project had an overall positive effect on forest governance during the study period (Table 2) , including social cohesion and organisation, decision-making quality and knowledge about PFM and project activities more generally, and this was particularly significant in early entry villages where MCDI had been working longer. Three of these four villages showed very significant improvements across just about all criteria and indicators discussed in the focus group. The exception was Liwiti, which was initially the strongest but was at the time of our second focus group facing a
conflict that reduced what was previously the best performance (see Khatun et al. 2015 Khatun et al. , pp. 2103 ).
As regards organisation and level of social cohesion, early entry villages maintained a good standard between 2011 and 2014, but performed relatively poorly regarding communication and awareness criteria due to their limited understanding of REDD+ during the second focus group. These villages also showed improved performance regarding decision-making, reflecting the effect of project management activities on improved deliberation procedures.
Seemingly, they improved their already relatively good performance on forest management indicators, which resulted from demarcating VLFR boundaries and effective forest protection.
They also scored well for fund development reflecting good village dynamism around revenue generation and allocation.
Of the late entry villages involved in REDD+ preparedness, but which had not yet sold any Their knowledge about the PFM project and the REDD+ component was poor, and remained so over the years. As a result, in late entry villages, focus group participants complained about poor recording of decisions and limited follow-up of adopted decisions. These villages were all suffering relatively poor forest management, which significantly reduced people's perceived access to forest products. There was little use of revenues for local development activities in late entry villages, which we argued earlier is logical since they had not seen any substantial timber or carbon offset revenues arriving.
16 None of the nine villages performed well on gender and equity considerations (see 3.3. for more detail on these issues at household level), although they did not score very negatively either: in general, the decision-making deliberations around forest management issues were observed to be primarily male dominated and women were very sparsely included. By inference their views were not incorporated directly. Figure 1 shows that all surveyed villages had similar average housing quality index values, with standard deviations of around 0.9 points in 2011 and of around 1.3 points in 2014. We did not find any striking differences in housing conditions across our sampled households.
Changes in housing conditions, durable assets and income
This index slightly increased in value across villages between 2011 and 2014, except for one early entry village (Kisangi), one late entry (Mchakama) and two controls (Mtyalambuko and Nandete), which experienced minimal decreases that might be explained by data collection inconsistencies. The small overall increase coupled with relatively higher standard deviations found in 2014 compared to 2011 suggests that some households improved their housing conditions while others had mostly continued with the same conditions. On average, housing conditions had not improved more in MCDI-supported villages than in controls. Again, we did not observe significant differences in the average number of goods held by households across surveyed villages, and neither across participant and controls. Nonetheless, we found a trend towards an increased number of assets (Figure 2 ). Higher standard deviations found in data from 2014 also suggest that intra-village inequality in the number of durable assets between those with more and fewer goods had increased. In all but one of the control villages the share of households with 5 or more durable assets increased between 2011 and 2014 at the expense of the category with two to four durable assets, which should be regarded as a positive trend from a material poverty reduction perspective. However, in some early entry (Kikole, Nainokwe) and control villages (Mbwemkuro, Mtyalambuko and Ngorongoro), the average number of households in the zero to one goods category increased.
This suggests that the poorest households, across all village types, had found it difficult to increase their assets, irrespectively of PFM and REDD+ activities. Reported average income levels from selling subsistence crops, i.e. maize, millet and rice, by village groups in 2011 were lower in early entry and control than in late entry villages.
However, there were very high standard deviations, which indicated a high disparity in income derived from these crops. By 2014, most households across all villages -except for Mtyalambuko-reported that they had not gained any income from sales. This was due to the fact that most villages in 2014 obtained their agricultural income exclusively from cash crops.
Additionally, the overall production of subsistence crops in 2013 was poorer than in 2010 due to meteorological conditions, which also explained why there was a higher shortage of subsistence crops available for sale in 2014 (Table B in Supplementary Information).
In contrast, average income derived from cash crops, including sesame and cashew, increased across early entry and late entry village groups during the study period, and it diminished slightly in controls. Total cash income became dominated by sales of sesame (and cashew to a lesser extent). Early and late entry villages showed higher cash crop income averages, but standard deviations were very high and above the mean. On average, MCDI-supported villages derived more income from cash crops over the study period. It is also worth noting that, after accounting for inflation, cash crop income levels for 2014 decreased slightly in Nainokwe and in all control villages except Mbwemkuru (Table C in Supplementary   Information ).
In 2011, we found a positive and statistically significant correlation between the proportion of acres dedicated to sesame and cashew cultivation and total household income for many early and late entry villages (Kisangi, Likawage, Mandawa, Mitole, Ngea), as well as controls (Mbwemkuru, Mtandi and Ngorongoro). In 2014, it was only found positive for an early entry village (Kikole) and three controls (Mtyalambuko, Nandete and Ngorongoro). We also found a positive correlation between the proportion of land under sesame and cashew and total agricultural income that was statistically significant for 2011 across five project villages and two controls, which in 2014 was significant only for Kikole, Likawage, Nandete and Ngorongoro. It is likely that such relationships were not significant in other villages due to three possible reasons: the fact that 2013 was a drought year with poor harvest might have considerably reduced the reported income from cash crops in these other villages, falling sharply in comparison to the amount of land dedicated to their cultivation; possible flaws in income data; and the reduced number of observations in our sample (Table D in Supplementary Information).
Reported income for forest products, including ropes, grass, honey, wildmeat, logs and charcoal, was low but increased considerably between years (Table E in Supplementary   Information ). This runs against our expectation that forest products extraction and related income would get reduced over time as a result of VLFRs establishment. However, this was not the case for at least two reasons: 1) the VLFRs encompassed a rather small proportion of total village lands and forests, which means that their demarcation has not constrained access to the forests -at least from surveyed households-; and 2) we were able to collect better data on the second round -with fewer missing values as a result of increasing confidence with MCDI staff and enumerators, which translated in higher income levels being reported. 318,308 Tsh. Standard deviations in control villages were also above the mean. Table 3 also shows consistency in the data for individual villages across time, with most villages' relative average income position -except for Nandete-not changing much in the two surveyed years.
Average income inequality by village group and year revealed an increase in early entry villages (acutely if we accounted for outliers) during the study period, while it remained very similar in late entry and control villages (Table 4) , oscillating between 30,000 and 50,000 Tsh. However, reported monthly expenditure levels in control villages were somewhat higher for both years across the six villages. Most money was spent on clothes, labour, education, medicines, trips to town and food related items, including mostly maize, millet and rice, followed by sugar and cooking oil (Figure 4 ).
This indicates that most households are not food secure from a subsistence cropping perspective and that they rely on local markets to meet their food annual requirements.
Importantly, the rise in expenditure of basic staples in 2014 also meshes with the change in income data for staple crops reported above, confirming that harvests in 2013 were poor and that many households moved from a surplus of subsistence crops to a deficit. Unfortunately, the households who reported accessing MCDI project monies over the study period (see section 3.3) were unable to indicate how they had used such revenues, and they noted that PFM revenues were spent it in whatever was needed at the time they became available. In our attempt to discern the MCDI project's effects on income and assets, respectively, Table   5 presents the results for our three 'difference-in-difference' models controlling for relevant We only found a significant (at 95% confidence level) but negative 'difference-in-difference' estimator for durable assets on column 7 of conclude that there is not any robust evidence to attribute significant changes on our independent variables to MCDI activities.
Participation and knowledge effects in project villages
This section turns now to analyse the participation in project activities, and the distribution of project monies and related knowledge in project villages. Figure 5 shows how many of the household heads surveyed, either men or women, confirmed participation in MCDI activities.
It is interesting to note that surveyed women participated more often than surveyed men in MCDI meetings. We did not find striking gender differences in participation in other activities, except for marking boundaries and harvesting timber, which are more physically demanding. Again, it was surprising that the frequency of women surveyed in early entry villages reporting involvement in early burning activities was higher than men, despite being a risky and more labour intense activity. Figure 5 also reflects that people's engagement in MCDI's most demanding activities is lower than attending meetings, which is logical. It also reflects that more time-consuming activities that require training involve fewer people to reduce management costs and create specific capacities among certain individuals. was based on questions that tested whether key features of activities were understood).
Knowledge of project activities improved between 2011 and 2014, both for men and women, with the exception of Kikole that showed a different direction of change, with a small drop in awareness of project activities for men and a larger drop for women. Overall, we also observed a gender difference in knowledge and awareness of project activities, with women less likely to know about MCDI activities than men for both study years even if they apparently participated more often in project meetings (Figure H 
Discussion
We started this article arguing that there was a research need for more impact assessment of PFM programs and projects, particularly now that these initiatives are likely to be increasingly promoted in the context of REDD+ policies and incentives. Evidence in this regard is still scarce, with few analyses grounded on panel data and placing emphasis on governance and socio-economic issues. Grounded on the experience of the MCDI project in Tanzania Our qualitative governance analysis at village level, corroborated with insights from the household survey, demonstrates that villages working with MCDI for longer had experienced improvements in forest governance, driven in turn by a longer period of support to build their forest governance capacities and by the fact that they had already benefited from timber revenues that had contributed to mobilise interest and attention of the community at large towards forest management. Notwithstanding, the results also demonstrate that the project activities as such have been insufficient to address socially entrenched gender inequities and to address very uneven and insufficient access to project information and forest management rules and responsibilities across all project villages.
These findings corroborate earlier studies focused on what it takes to develop wellfunctioning PFM and REDD+ projects (Merger et al. 2012; Vatn et al. 2017; Robinson et al. 2013 ). It takes considerable time, resources and awareness that when such institutions are in place they can still be slow in recognizing fund-management grievances and in making decision-making more transparent, gender sensitive and inclusive. Our findings also partly align with evidence suggesting that longer-term external support can mitigate the risk of elite capture in forest communities (Persha and Andersson 2014) , but also suggest the potential existence of critical socio-cultural barriers that might require longer timespans to be overcome.
Findings related to changes in households' material wellbeing yield some interesting but inconclusive results. MCDI participating villages had, on average, more durable assets than control villages but the effect of project activities on these assets was negative (i.e. we found a decrease in assets relative to control villages over the study period). As regards income, and looking at simple descriptive statistics, it appears that MCDI project villages have done much better than control villages, with comparatively substantial gains between 2011 and 2014, even when adjusted for inflation. These recorded income gains are also supported by our respondents' more subjective assessment of changes in their household economy across years, with MCDI village respondents much more likely to report improvements in their household situation than control villages.
However, whilst our descriptive statistics have shown that income has increased in MCDI villages relative to control villages, the difference-in-difference analysis finds that this is not statistically significant. We think that this result arises, first and foremost, from the fact that village economies are much larger than just forestry, and market-based income is dominated by sales of sesame and other cash crops such as cashew, as reported for other parts of Tanzania (Brockington 2016) . It is hard to isolate the effect of increasing forest incomes given that these changes are dwarfed by wider economic transitions occurring across all villages. In fact, this leads us to underscore the importance of analysing PFM and REDD+ outcomes beyond project boundaries and focusing instead on the broader forest-agriculture landscapes where these activities are often located and where environmental and economic conditions might change significantly from year to year. In our particular case, we have presented evidence that a boom in sesame farming has been driving village economies in the region, thus overshadowing the effects of any possible income-related effects of MCDI activities in early entry villages. Under such circumstances, PFM may promote new and more equitable income streams, particularly for those who cannot mobilize the capital or labor to participate in cash cropping, but it is unlikely to be a driver of livelihood transformation.
Secondly, we think that many of the pathways to household economic benefits in project villages are indirect, through investment in public goods such as improved water provision, healthcare and schooling. These are long-term investments geared towards building important and flexible assets related to human capital. It is quite expected that it would take a longer period of time to see these effects materialise. Third, we must also acknowledge that there are significant challenges to collecting very accurate data with consistency across years. This was perhaps most evident in the highly surprising data on income from harvested forest goods. We found a massive increase in use of forest resources for income generation and we could seek to explain this as a use of forests as a safety net given the collapse of sales of maize, millet and rice due largely to drought, as well as an increase in villagers' reporting confidence.
As regards the project's equity effects, including the fair distribution of project benefits and costs across households, our analysis of changes to income distribution within villages using a Gini coefficient reveals small rises in inequality across both MCDI villages and control villages. We speculate that this concentration of income, such that a higher proportion of total village income is concentrated in the wealthier households, is again explained by boom in the sesame cash crop economy. As hinted above, the income that can be gained from sesame presents a significant opportunity to those households who command the labour and working capital to invest in expanded production, which widens the income gap with those who do not control the assets to expand sesame production. This explanation would fit the pattern we have seen with asset counts, in which those with few assets to begin with have failed to improve their position. This explanation would also be somewhat supported by the observation that early entry villages are the ones who have most expanded their cash crop income and have also most increased their inequality, although we recognise that this would need further research to confirm it. Regarding knowledge of forest management operations, we find that the MCDI project has had a positive impact, which has been captured by the household survey but not so much through the focus group activities.
Conclusions
This article aimed to investigate the effects of a project that combines PFM efforts with REDD+ finance on forest governance and rural livelihoods. We have demonstrated that MCDI activities have led to improvements in forest governance and related knowledge within project villages, although there is room for improvement in several of the governance criteria and indicators explored, as well as in the way forest management and project knowledge is disseminated, which should ideally avoid relying only on the new established institutions for its dissemination. In this regard, we have argued that the continuous and sustained involvement of MCDI at village level is key, as demonstrated by the fact that institutions were more robust and knowledge more fairly distributed within those villages where the project had been operating for longer. Furthermore, such long-term commitment to the project villages is the only possible pathway to deliver on its promises about sustainable income gains, through timber and carbon offsets, and rural development more generally. It is either this or becoming indeed another "conservation fad" (Lund et al. 2017 ).
With regards the project's effects on local livelihoods, our results are inconclusive. We cannot suggest with confidence that the project has been the main driver of positive changes in household income, assets and expenditure levels. Neither we can say that observed increases in inequality in some villages and the material impoverishment of some households have been caused by the project. To move towards a more conclusive understanding of change, MCDI and/with independent researchers would need to monitor change over a longer period, continue to improve the quality of data collection, and in an ideal world, enhance sample sizes and spatial reach.
In this regard, we recognize that collecting detailed household livelihood and income panel data is costly and time consuming, and that neither ourselves nor MCDI might be able in the future to continue such recurrent data collection process. In this case, the main way of developing a long-term impact evaluation strategy might be to rely on existing government or international datasets if existent or developed, or to concentrate on identifying relatively simply but locally appropriate livelihood indicators that might be impacted directly or indirectly by project activities, such as (weighted) indices of durable assets, and innovative measures that capture the pathways by which public goods spending benefits individual household economies. Any survey-based approach will have to be accompanied by improved understandings of project and non-project villages realities, for example through ethnographic work, to develop a more robust understanding of the project's impact pathways at collective and household levels, and to be able to interpret panel data analysis in further detail.
